SUMMARY Peak acid outputs in normal subjects and patients with duodenal and gastric ulcer were significantly (and similarly) correlated with body weight and calculated lean body mass.
SUMMARY Peak acid outputs in normal subjects and patients with duodenal and gastric ulcer were significantly (and similarly) correlated with body weight and calculated lean body mass.
Expression of measurements of peak acid output as a function of body weight or lean body mass lessened but did not abolish the significance of the situation that men with no dyspepsia or gastric ulcer secreted more acid than women; the significant sex difference in duodenal ulcer was, however, abolished.
Data for peak acid output have been tabulated, not only as m-equiv/hr but also as g-equiv/kg body weight/hr and g-equiv/kg lean body mass/hr. On the basis of the present data no change is suggested in the current expression of peak acid output as m-equiv/hr since expression of acid output as a function of body weight or lean body mass improves neither the variability nor the diagnostic discrimination of measurement of peak acid output.
There have been many attempts to relate gastric secretion to different measurements of body build. The simplest hypothesis is that maximum acid output (Kay, 1953) as a function of the parietal cell mass of the stomach (Card and Marks, 1960 ) is a function of body weight, and significant correlations have been found between maximum acid output and body weight in animals, such as the rat (Shay, Sun, and Gruenstein, 1954) and the dog (Baron, un- published data), as well as the human child (Ghai, Singh, Walia, and Gadekar, 1965) and infant (Rodbro, Krasilnikoff, and Christiansen, 1967) , with no differences between the sexes.
Available data for the human adult are conflicting. Cox (1952) found 'no consistent relationship between stomach size and age or body size'. In normal adult men a significant correlation between maximum acid output and body weight was obtained by Marks (1961) , but not by Baron (1964) , nor by Vakil and Mulekar (1965) , nor by Goyal, Gupta, and Chuttani (1966) , nor (for submaximal secretion) by Booth, Hunt, Miles, and Murray (1957) , nor in the data of Lander and Maclagan (1934) (see Baron, 1964) .
In normal adult women a significant correlation between maximum acid output and body weight was obtained by Baron (1964) and by Vakil and Mulekar (1965) , but in neither men nor women with gastric or duodenal ulcer were there such significant correlations (Baron, 1964) . Marks (1961) considered that the 'significant positive correlation found between maximum acid output and body weight in controls helps to explain a portion of the difference between the mean maximum acid output values in male and female control subjects'. Card has suggested 'that the smaller acid output (and parietal cell mass) of women may be simply due to their lower body weight or smaller lean body mass' (Baron, 1964) . It has hitherto been difficult to accept the hypothesis for body weight because of the conflicting data described above, and difficult to test the hypothesis for lean body mass because of difficulties in accurately measuring this function of body size.
Lean body mass can now be calculated from height (H, cm) and weight (W, kg) by the formulae of Hume (1966) (Baron, 1963a and b) . The heights of two men and two women with duodenal ulcer were not recorded so that calculations of lean body mass were made in only 48 men and 18 women with duodenal ulcer.
In population P Dr C. V. Perrier, of the Clinique Universitaire Th6rapeutique, H6pital Cantonal, Geneva, had measured peak acid output with an augmented histamine test (Baron, 1963a) in 20 normal men and 52 men with duodenal ulcer. The heights of two normal men and four men with duodenal ulcer were not recorded so that calculations of lean body mass were made in only 18 normal men and 48 men with duodenal ulcer.
In population LM the 'free acid' output in the hour following the injection of 001 mg/kg histamine acid phosphate had been measured in 91 male medical students without dyspepsia (Lander and Maclagan, 1934) .
In population I the acid output in the hour following the injection of 001 mg/kg histamine acid phosphate had been measured in 18 normal men, in 14 men with gastric ulcer, and in 13 men with duodenal ulcer by Ihre (1938) .
RESULTS
BODY BUILD The men of Baron (1963a and b) were significantly heavier than the women and had significantly larger lean body mass. Neither the body weight nor the lean body mass of patients with duodenal ulcer or of men with gastric ulcer differed significantly from normal. Women with gastric ulcer were not only significantly lighter than normal women, but also had a lower lean body mass (Table I) .
CORRELATIONS OF ACID WITH BODY BUILD In normal subjects (Tables II and III) significant correlations of gastric acid with body weight were found with I men, P men, and B women; a correlation of doubtful significance was obtained by combining B and P -~~~~* 0 .* o 0 men, and significant correlations were found by combining B men and women, and also by adding to them P men (a total of 60). In duodenal ulcer patients (Table IV) there were significant correlations between acid output and body weight in I men and in P men; the combined B and P men showed a significant correlation, as did the combined B men and women, and also the combination of B men and (Table III) and the combined B men and women with en, o = p gastric ulcer (a total of 40) (Table IV) .
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The correlations between peak acid output and lean body mass were essentially similar to those with body weight in normal subjects (Table II, Fig. 1 ), in patients with duodenal ulcer (Table IV, Fig. 2) , and gastric ulcer (Table IV, Fig. 3 ), a.s well as in studies of submaximal acid output (Table III) . expressed as a function of weight or lean body mass, but in gastric ulcer the sex differences still remained significant after such treatment of the data.
AGE AND ACID OUTPUT In normal subjects, but not in patients with peptic ulcer, peak acid output decreased with age (Table VI) normal secretion of gastric ulcer patients were consistent throughout the ranges of body weight (Fig. 4) and lean body mass (Fig. 5) . The proportions of duodenal ulcer patients with peak acid output above the upper limit of normal were lessened by the expression of the results as a function of body weight or lean body mass (Table VII) .
VARIABILITY OF MEASUREMENTS OF PEAK ACID OUT-
PUT The variability of peak acid output was not appreciably altered if the results were expressed as a function of body weight or lean body mass instead of in absolute quantities (Table VIII) . (Baron, 1964) that the body build of patients with duodenal ulcer is not different from normal and that women with gastric ulcer are lighter than normal women (Table I) . However, my previous conclusions (Baron, 1964) are altered by increasing the number of subjects by the combination of the data with another series (P) and by combining the sexes.
(1) Convincing correlations between peak acid output and body weight (and lean body mass) are found in normal subjects, as originally suggested for body weight by Marks (1961) and for lean body mass by Melrose and Hume (1967) ; (2) convincing correlations are also now obtained for peak acid output and body weight (and lean body mass) in patients with gastric and duodenal ulcer; (3) thecorrelationcoefficients ofpeak acid output with these two different expressions of body size are similar, and formal analysis reveals no significant difference between them. The sex differences in peak acid output are lessened by expression of results in terms of body weight and lean body mass, supporting the suggestion by Marks (1961) that 'the significant positive correlation found between maximum acid output and body weight in controls helps to explain a portion of the difference between the mean maximum acid output values in male and female subjects'. However, only a small portion of the difference can be explained on this basis, and even on a weight or lean body mass basis the peak acid output of normal men over 30 years is double that of, and significantly different from, normal women. Similarly, Crean (1963) could only lessen and not make insignificant the sex difference of acid output in 99 normal subjects (Card and Sircus, 1963) 
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Diagnosis of body weight. There is still no clear explanation for this sex difference in the normal adult human and this sex difference has not been found in children nor in any other animal which has been studied. The significant sex difference in the patients of Baron (1963b) with duodenal ulcer (though not gastric ulcer) is abolished by the expression of the peak acid output as a function of body weight and lean body mass. However, Crean (1963) could only lessen and not make insignificant the sex difference of acid output in 200 patients with duodenal ulcer (Card and Sircus, 1963) by expressing the results as a function of body weight. One can speculate that the significant difference in normal subjects and patients with gastric ulcer may be due not to the men secreting more acid than the women, but paradoxically to the women secreting less acid than the men because of a higher incidence of gastritis and hyposecretion in women, especially those with gastric ulcer. Such gastritis and hyposecretion are less common in duodenal ulcer, and no significant difference is found in these patients after correction for weight and lean body mass. There seems no reason to alter a previous suggestion that 'the sex difference in normal subjects is ... largely due to the falling off in acid output in older women' (Baron, 1963a) since the decline of peak acid output with age in normal subjects, especially women, is not altered by expression of the results for acid in terms of body weight or lean body mass (Table VI) .
Both basal and peak acid outputs are conventionally expressed as m-equiv/hr (Baron, 1963c) , but in view of the correlations of acid output with body weight and lean body mass it is possible that acid output should be expressed per kilogram body weight or lean body mass; pancreatic secretion is often expressed per kilogram body weight. Such data are provided in Table V as an example, but there is little justification for recommending a general change to expressing acid output results on a body weight or lean body mass basis since the present data suggest that there would be neither an increase in the diagnostic discrimination between normal subjects and duodenal ulcer patients (Table VII) nor a decrease in the variability of measurements of peak acid output in any diagnostic group (Table VIII) .
